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least one polyamine 
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diameter of usually 0.1-10 μm. The amount of the alumina 
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1-30 wt.% based on the total weight of the composition. 
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ethylenediamine, 2, 2 T -bipyridine and diethylenetriamine or 
a 

polyaminecarboxylic acid type chelating compound selected 
among 

nitrilotriacetic acid, ethylenediaminetetraacetic acid, 
diethylenetriaminepentaacetic acid or a sodium or potassium 
salt thereof. The 

amount of the chelate compound used is usually 0.01-20 wt . % 
(about 0.5-50 wt.%, 
based on the alumina) . 
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sulphate . 

USE - For precision polishing silicon and compound 
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magnetic memory hard disc and laser device. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to an abrasive material constituent. In detail, polish efficiency is good and it is 

related with the abrasive material constituent which can form the outstanding polish front face 

[0002] 

Pescription of the Prior Art] Although the abrasive material constituent which consists of water and an alumina was known conventionally, polish 
speed was not enough, and when particle size of an alumina was enlarged in order to gather polish speed, a dry area came to arise on a polish front 
face, and it was not able to be called what satisfies both polish speed and a surface state. 

[0003] Adding various matter to water and an alumina for improvement of polish speed and a surface state is proposed. For example, the abrasive 
material for synthetic resin which added aluminum salts, such as an aluminium nitrate, an aluminum sulfate, and an aluminum chloride, as a polish 
accelerator to water and the alumina is proposed by JP,54-89389,A. On the other hand, set to precision polish processing of material, such as silicon 
which production of a industrial scale increased by leaps and bounds in the past ten years and a compound semiconductor substrate, various kinds of 
magnetic memory hard disks, and laser parts, it has become a technical problem also with the important cost cut to which a large amount of 
investment depends on improvement in eye a required hatchet and production speed, and reduction of a poor defective loss at another side, 
production, an inspection facility, etc. while ** and a demand level [ especially as opposed to the smoothness of a processing side and defect-free 
nature (there need to be no defects, such as a scratch, orange peel, a pit, a nodule, and a crack) ] develop far as compared with the past polish 
processing technical level therefore, a request of as opposed to [ abrasive material / which is used in these fields ] improvement in a process 
tolerance and polish speed very - being strong - it has become As for JP,62-25 1 87 A it is teaching that nitric-acid aluminum does a facilitatory 
effect so also in the case of polish of a memory hard disk. Furthermore, the nitrite of ammonium salts, such as salts of inorganic acids, such as a 
nickel sulfate and oxalic acid aluminum, or an organic acid and a sulfuric acid, and a metal etc. is reported as an additive which raises polish speed 
and a process tolerance. 
[0004] 

[Problem(s) to be Solved by the Invention] Polish speed of this invention improves and it aims at offer of the abrasive material constituent with 

which the ground object which was moreover excellent in the surface state is obtained. 

[0005] 

[Means for Solving the Problem] This invention persons did learning of the ability to be able to raise the polish result effects, such as the 
smoothness of a work processing side, or surface-discontinuity (scratch, orange peel, etc.) generating prevention, and also able to raise polish speed 
simultaneously, when making a boehmite and a chelate nature compound exist in the abrasive material constituent which consists of water and an 
alumina to obtain the abrasive material constituent which is excellent rather than it satisfies this purpose as a result of repeating research 
wholeheartedly. The summary of this invention consists in the abrasive material constituent which comes to contain at least one kind chosen from the 
group which consists of water, an alumina, a boehmite and a polyamine system chelate nature compound, or a poly AMINO carboxylic-acid system 
chelate nature compound. Hereafter, this invention is turther explained to a detail. 

[0006] Especially as an alumina used by this invention, although not limited by gamma-alumina, the theta alumina, the alpha alumina, etc., when 
polish speed is taken into consideration, an alpha alumina is desirable. The content of an alumina is usually 2 - 1 5 % of the weight preferably one to 
30% of the weight to the constituent whole quantity. If too few, polish speed will become small, if many [ conversely / too ], it will become 
impossible to maintain uniform distribution, slurry viscosity will become excessive, and handling will become difficult. A particle diameter is 0. 1 -3 
micrometers preferably 0.1-10 micrometers in a mean particle diameter, when a process tolerance and polish speed are taken into consideration. 
[0007] The chelate nature compound used by this invention is a compound with the multidentate ligand which forms a metal ion and a chelate 
compound, for example, at least one kind of its poly AMINO carboxylic-acid system chelate nature compound chosen from the group which consists 
of at least one kind of polyamine system chelate nature compound chosen from the group which consists of an ethylenediamine, 2, and 2'-bipyridine 
and a diethylenetriamine or a nitrilotriacetic acid, ethylene-diamine-tetraacetic acid, diemylenetriaminepentaacetic acids or these sodium salt, and 
potassium salt is desirable. The poly AMINO carboxylic-acid system chelate nature compound is especially desirable. The content of the 
aforementioned chelate nature compound is 0. 1 - 10 % of the weight preferably 0.01 to 20% of the weight to the constituent whole quantity, and is 
usually about 0.5 - 50 % of the weight to an alumina. When there are too few these amounts, it becomes impossible to expect the effect of this 
invention. Conversely, even if many [ too ], it is not economical, without the addition effect improving, although the detail of having the polish effect 
excellent in the abrasive material constituent of this invention is unknown, existence of a chelate nature compound, i.e., a polyamine system chelate 
nature compound, or the poly AMINO carboxylic-acid system chelate nature compound has a certain influence on the distributed state of the 
alumina in an abrasive material constituent, and the starting distributed state is considered to act in favor of polish processing 
[0008] Moreover, if a boehmite is made to exist in the abrasive material constituent of this invention, the further excellent effect can be acquired. A 
boehmite is a kind of the hydrated alumina displayed with the chemical formula of aluminum2 03 and AlOOH or H2 O. a jib - a site - etc. - 250 
- degree C - about - pressurization - hydrothermal - processing - carrying out - or - or - a Ziegler process - compounding -- having -- 
aluminum - an organic compound - [ - aluminum - (~ OR --) - three - ] - Generally it is produced by the method of therefore manufacturing to 
hydrolysis of (however, R is an alkyl group). It is the industrial material widely used as raw materials, such as the antistatic treatment of an alumina 
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sol, a ceramic binder, and a textiles carpet, water purification processing, cosmetics, a thickener of ******, an alumina system catalyst, or a catalyst 

support. As a boehmite of a fine-particles product, they are KAISER (U.S.) and VISTA, for example. Chemical (U.S.), Condea What is marketed 
from Chemie (Germany) is mentioned. Fine particles or the boehmite sol of the boehmite distributed by water by this invention is also usable. The 
content of a boehmite is 0.5-10 % of the weight preferably 0. 1 to 20% of the weight to the constituent whole quantity, and is usually about 1 - 50 % 
of the weight to an alumina, conversely, a boehmite content is not much alike, and if few, the effect of the improvement in polish speed is not 
expectable, and it becomes [ it is not much alike, and / if many apparent viscosity and thixotropy nature will increase, and ] unsuitable physical 
properties on handling that the ejection from the container of an abrasive material constituent serves as difficulty etc. at the same time the uniform 
dispersibility of an alumina will be spoiled 

[0009] Especially mixed sequence etc. is not restricted that manufacture of the abrasive material constituent of this invention should just carry out 
mixed stirring of each aforementioned component and the water. 

[0010] Moreover, on the occasion of manufacture of this abrasive material constituent, you may add various kinds of well-known additives like the 
following according to the requirement on polish processing of the kind of workpiece, processing conditions, etc. 

[001 1] As an additive, water-soluble alcohols like ethanol, propanol, and ethylene glycol for example Alkylbenzene sulfonic-acid soda, a surfactant 
like the formalin condensate of naphthalenesulfonic acid, Acids like a sulfuric acid, a hydrochloric acid, a nitric acid, and an acetic acid, a 
ligninsulfonic-acid salt, a carboxymethyl cellose salt, The celluloses like organic poly anion system matter like a polyacrylate, a cellulose, a 
carboxymethyl cellulose, and a hydroxyethyl cellulose, an ammonium sulfate, an ammonium chloride, an ammonium acetate, mineral like a 
magnesium nitrate, etc. are raised. 

[0012] in addition - as pH of the abrasive material constituent of this invention - 1-8 - it is 2-7 preferably 

[0013] Moreover, it prepares as a comparatively high-concentration undiluted solution, and the abrasive material constituent of this invention can 
also be used at the time of actual polish processing, diluting. The above-mentioned desirable density range was described as a thing at the time of 
actual polish processing. 

[0014] Although the abrasive material constituent of this invention is used for polish of a metal, glass, plastics, etc., since a polish front face without 

a defect is obtained, it is suitable for especially polish of a memory hard disk etc. 

[0015] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is concretely explained using an example. In addition, this 

invention is not limited to the gestalt of the operation explained below, unless the summary is exceeded 

[0016] 

[Example] 

Water was made to distribute examples 1 and 2 and the example 1-3 [manufacture of abrasive material constituent] alpha alumina of comparison 
(1 .5 micrometers of mean particle diameters, 10 micrometers of diameters of grain of maximum size) using a high speed mixer, and the slurry of 8 
% of the weight of alpha-alumina concentration was prepared. This was made to carry out addition mixture at a rate given [the' 
ethylene-diamine-tetraacetic acid and the disodium salt or the diethylenetriaminepentaacetic acid and 5 sodium salt, and the boehmite which are the 
poly AMINO carboxylic-acid system chelate nature compound ] in Table 1 , and the abrasive material constituent was prepared. In addition, as a 
boehmite, it is Condea. Pural(brand name) SCF made from Chemie (about 20micro of mean particle diameters) was used. Moreover, addition 
mixture of the poly AMINO carboxylic-acid system chelate nature compound and the boehmite shall not be carried out, addition mixture of the poly 
AMINO carboxylic-acid system chelate nature compound shall be carried out, and, as for the example 1 of comparison, addition mixture of the 
boehmite shall not be carried out, as for the examples 2 and 3 of comparison. 

[0017] [Polish examination] The substrate of the 3.5 inch memory hard disk (outer diameter of about 95mm) which gave electroless deposition (90 
- 92% of mckel, alloy deposit of 1 0 - 8% of Lynn) of nickel Lynn was used for the aluminum substrate as a workpiece. 

[00 1 8] Polish was performed using the double-sided grinder (diameter phiof surface plate640mm). The suede type polish pad (the product made 
from the first Race, DOMITEKKUSU 25-0) was stuck on the vertical surface plate of a grinder, and it loaded with five disks, and ground for 3 
minutes. Polish conditions are processing pressure force 100 g/cm2 and lower-lapping-plate rotational frequency 40rpm. It considered as a part for 
abrasive material amount-of-supply/of 100 cc. After polish, the disk was washed, it dried and average polish speed was found from the decrease of a 
weight. Moreover, it depended on the visual inspection and the existence grade of surface discontinuity was evaluated 
[00 1 9] This test result is shown in Table 1 . 
[0020] 
[Table 1] 
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[0021] The e%lene-diamine-tetraacetic acid and the disodium salt, or the diethylenetriaminepentaacetic acid and 5 sodium salt which is the poly 
AMINO carboxylic-acid system chelate nature compound so that clearly from Table 1 , And the abrasive material constituent of examples 1 and 2 
with which addition mixture was carried out and the boehmite was prepared Rather than the abrasive material constituent of the example 1 of 
comparison with which addition mixture of the poly AMINO carboxylic-acid system chelate nature compound and the boehmite is not carried out 
The abrasive material constituent of the examples 2 and 3 of comparison with which average polish speed and a process tolerance improve, and 
addition mixture of the poly AMINO carboxylic-acid system chelate nature compound is carried out, and addition mixture of the boehmite is not 
carried out shows that average polish speed is improving. 

[0022] In addition, although the above-mentioned example illustrated and explained the poly AMINO carboxylic-acid system chelate nature 

compound, the same effect is acquired even when a polyamine system chelate nature compound is used 

[0023] 

[Effect of the Invention] As mentioned above, without generating surface discontinuity in a polish processing side, the abrasive material constituent 
of this invention which comes to contain at least one kind chosen from the group which consists of water, an alumina, a boehmite and a polyamine 
system chelate nature compound, or a poly AMINO carboxylic-acid system chelate nature compound can discover a higher polish speed, and can 
raise polish processing efficiency. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The abrasive material constituent which comes to contain at least one kind chosen from the group which consists of water, an alumina, a 
boehmite and a polyamine system chelate nature compound, or a poly AMINO carboxylic-acid system chelate nature compound. 
[Claim 2] The abrasive material constituent according to claim 1 characterized by being at least one kind chosen from the group which a polyamine 
system chelate nature compound becomes from an ethylenediamine, 2, and 2 ! -bipyridine and a diethylenetriamine. 

[Claim 3] The abrasive material constituent according to claim 1 or 2 characterized by being at least one kind chosen from the group which the poly 
AMINO carboxylic-acid system chelate nature compound becomes from a nitrilotriacetic acid, emylene-diamine-tetraacetic acid, 
diemyienetriaminepentaacetic acids or these sodium salt, and potassium salt. 
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remarkably improving the polishing speed without lowering 
the finished state of 
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CONSTITUTION: The objective composition contains (A) water, 
(B) l-30wt.% 
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preferably calcined at 

1200-1500°C and having an average particle diameter of 
0.1-3μm and a 

maximum particle diameter of ≤ 20μm, (C) 0.1-20wt.% 
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(preferably 

0.5-10wt.%) of boehmite forming a sol having particle 
diameter of ≤ 0 . 01μm 

when dispersed in water and (D) 0.5-20wt.% (preferably 
l-10wt.%) of ammonium 

salt of preferably sulfuric acid, hydrochloric acid, nitric 
acid, phosphoric 
acid or acetic acid. 

COPYRIGHT: (C) 1990, JPO& Japio 



02/25/2003, EAST Version: 1.03,0002 



DERWENT-ACC-NO: 1990-229189 
DERWENT-WEEK: 199815 

COPYRIGHT 1999 DERWENT INFORMATION LTD 

TITLE: Compsn. of abrasive material - contains water 
alpha-alumina, boehmite 

and ammonium salt of inorganic or organic acid 
PATENT -ASSIGNEE: MITSUBISHI KASEI CORPfMITU] 
PRIORITY-DATA: 1988JP-0311665 (December 9, 1988) 
PATENT- FAMILY: 

PUB -NO PUB-DATE LANGUAGE 

PAGES MAIN- I PC 

JP 02158683 A June 19, 1990 N/A 

005 N/A 
JP 2725192 B2 March 9, 1998 N/A 

004 C09K 003/14 



AP PL I CAT I ON- DATA : 

PUB-NO APPL-DESCRIPTOR APPL-NO 
APPL-DATE 

JP 02158683A N/A 1988 JP-0311665 

December 9, 1988 

JP 2725192B2 N/A 1988 JP-0311665 

December 9, 1988 

JP 2725192B2 Previous Publ . JP 2158683 

N/A 



INT-CL (IPC) : B24B037/00; C09K003/14 
ABSTRACTED-PUB-NO: JP 02158683A 

BASIC-ABSTRACT: Compsn. contains water, alpha-alumina, 
boehmite and ammonium 

salt of inorganic acid or organic acid. 

Alpa-alumina is obtd. by burning alumina, e.g. boehmite or 
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acid or organic acid is pref . ammonium sulphate, ammonium 
hydrochloride, 

ammonium nitrate, ammonium phosphate or ammonium acetate. 
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BASIC-ABSTRACT: Compsn. comprises alumina dispersed in an 
aq. medium and 

abrasive promoting agent which comprises (1) Al sulphate 
and/or Al chloride and 

(2) peroxide, HN03, nitrate, nitrite and/or aromatic nitro 
cpd. as a 

water-soluble oxidising agent. 
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USE/ ADVANTAGE - For precision abrasive processing for 
memory hard disc, laser 

components, etc.. The abrasive compsn. has high abrasive 
speed and forms good 
abraded surface. 

In an example, alpha-alumina having average particle dia of 
1.5 micron and max. 

particle dia. of 10 microns was dispersed in water in the 
presence of 10%, 

based on the alpha-alumina, of crystalline cellulose by a 
high-speed mixer to 

obtain slurry contg. 8 wt.% alpha-alumina. The slurry was 
added to 3.0 wt.% 

aluminium sulphate and 0.2 wt.% H202 to obtain the 
objective abrasive compsn. . 

When a memory hard disc was abraded with the abrasive 
compsn., the average 

abrasion speed was 1.0 micron/min., compared with 0.5 
micron/min. for the 

control abrasive which did not contain H202. 
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ABSTRACT: 

PURPOSE: To obtain abrasive composition having improved 
polishing speed and 

giving a polished product having excellent surface state by 
dispersing alumina 

in an aqueous medium and compounding aluminum sulfate, 
etc., and a specific 

water-soluble oxidizing agent as polishing accelerators to 
the dispersion. 

CONSTITUTION: The objective composition can be produced by 
dispersing 

l-30-wt.%, preferably 2-15wt.% (based on the total 
composition) of alumina 

(preferably α -alumina) in an aqueous medium and 
compounding the 

dispersion with a polishing accelerator consisting of (A) 
0.01-20wt.% 
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(preferably 0.1-10wt.%) of aluminum sulfate and/or aluminum 
chloride and (B) 

usually 0.05-2 pts.wt., preferably 0.1-1 pt.wt. (based on 
1 pt.wt. of the 

component A) of one or more water-soluble oxidizing agents 
selected from 

peroxide, nitric acid (salt) , nitrite and aromatic nitro 
compound. 
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ABSTRACT : 

PURPOSE: To obtain an alumina sol having superior stability 
on standing and a 

desired viscosity and capable of giving alumina powder with 
superior 

redispersibility by neutralizing an acidic water sol. 
aluminum salt with alkali 

followed by hydrothermal treatment in the presence of a 

water sol. aluminum 

salt of a monovalent org. acid. 

CONSTITUTION: An acidic water sol. aluminum normal salt, 
e.g. aluminum chloride 

or aluminum nitrate, or a sol. basic aluminum salt of a 
monovalent org. acid, 
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e.g. aluminum acetate is neutralized with an alkaline 
substance at 

5∼50°C to obtain an alumina gel. The alkaline 
substance includes 

hydroxides, carbonates, bicarbonates, sulfites and borates 
of alkali (earth) 

metals and ammonia. After drying the resulting gel to an 
AKSB>2</SB>0<SB>3</SB> content of 15∼90, pref. 
55∼80% a monovalent 

org. acid or a water sol. aluminum salt thereof, e.g. 
aluminum acetate is added 

in an amt. required to adjust the molar ratio of acid 
residue/Al to 

0.001∼0.12, pref. 0.002∼ 0.10, followed by 
hydrothermal treatment at 

140∼200°C for 30min∼ 4hr . Thus, an alumina sol 
is produced. 
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